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A method for controlling a spin-drying operation of a
washing apparatus includes a laundry dispersing step of
dispersing the laundry inside a drum by accelerating the
drum, a spin-drying step including detecting the eccentricity
of the drum, and performing spin-drying by rotating the
drum to a spin-drying RPM. The laundry dispersing step 1s
re-executed when the eccentricity exceeds a reference
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degree 1s measured after a point in time at which the
eccentricity exceeds the reference eccentricity.
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1

METHOD FOR CONTROLLING
SPIN-DRYING OPERATION OF WASHING
APPARATUS

CROSS-REFERENCE TO RELATED D
APPLICATIONS

This application 1s a U.S. National Phase entry under 35
U.S.C. § 371 from PCT International Application No. PCT/
KR2017/009852, filed Sep. 8, 2017, which claims the ben- 1©
efit of prionity of Korean Patent Application No. 10-2016-
0117044, filed Sep. 12, 2016, all of which are incorporated

herein by reference in their entireties.

TECHNICAL FIELD 15

The present invention relates to a method for controlling
a washing apparatus, and more particularly, a method for
controlling a spin-drying operation of a washing apparatus
which may shorten a time required for the spin-drying 20
operation of the washing apparatus.

BACKGROUND ART

In general, washing apparatuses are configured to remove 25
contaminants from laundry such as clothes through a wash-
ing process of the laundry.

Such washing apparatuses may be divided into a top
loading type washing apparatus having a rotary shaft of a
drum arranged to be perpendicular to the ground and a front 30
loading type washing apparatus having a rotary shait of a
drum arranged to be parallel to the ground.

In the front loading type washing apparatus, the rotary
shaft of the drum 1s arranged to be substantially horizontal
to the ground, and the washing operation 1s performed 1n a 35
drum washing manner 1n which washing 1s performed using
friction between the drum, which 1s rotated by driving force
transmitted from a motor with a detergent, washing water
and laundry loaded into the drum, and the laundry, and an
impact on dropped laundry. In washing in the drum washing 40
manner, there may be almost no damage to the laundry, the
laundry may not be tangled with each other, and an effect of
washing through tapping and rubbing may be obtained.

In the top loading type washing apparatus, the rotary shaft
of the drum 1s arranged to be substantially perpendicular to 45
the ground, and the drum 1s provided inside a tub where
washing water 1s stored. The washing operation 1s performed
in a pulsator manner 1n which washing 1s performed with the
laundry 1mmersed 1n the washing water supplied into the
drum. In the pulsator manner, washing 1s performed by 50
friction between the washing water and the laundry caused
by rotation of the drum or rotation of a pulsator arranged
under the drum to create water streams, and an action of the
detergent. Accordingly, washing can be performed only
when washing water 1s supplied as to make the laundry 55
submerged 1n the washing water, and thus a large amount of
washing water 1s used.

The washing process of the washing apparatus includes a
washing operation ol washing laundry by supplying wash-
ing water and a detergent, a rinsing operation of supplying 60
rinsing water and removing the contaminants and remaining,
detergent separated from the laundry, and a spin-drying
operation of removing water and the like from the laundry
from which the contaminants and remaiming detergent have
been removed. 65

The spin-drying operation 1s a process in which water
contained 1n the laundry 1s removed as the laundry that has

2

undergone the washing and rinsing operations 1s rotated at a
high speed along with the drum. In the spin-drying opera-
tion, the drum rotates at a high speed, and accordingly the
laundry 1s not uniformly distributed on the inner circumfier-
ential surface of the drum. Rather, the laundry 1s eccentri-
cally maldistributed to one side, resulting 1n severe vibration
and noise during high-speed rotation of the drum.

Accordingly, 1n the conventional spin-drying operation,
the degree of eccentricity 1s sensed according to eccentric
distribution of the laundry, and when the sensed degree of
eccentricity exceeds an allowable eccentricity degree, the
rotating drum 1s stopped or decelerated and then accelerated
to uniformly disperse the laundry on the mner circumieren-
tial surface of the drum. Then, the drum 1s rotated at a high
speed to remove water from the laundry. In this case, the
time for which the drum rotates at spin-drying RPM 1s
usually fixed.

However, 11 a series of operations 1s repeated according to
the degree of eccentricity exceeding an allowable eccentric-
ity degree as described above, the drum rotates at the
spin-drying RPM 1n the spin-drying operation for the 1ni-
tially fixed time even when water 1s removed from the
laundry to a certain degree in the middle of the repeated
operations. As a result, the time required for the spin-drying
operation may be excessively long.

Further, in the case where the time for which the spin-
drying operation 1s performed 1s pre-fixed, the spin-drying
operation may be terminated without water sufliciently
removed from the laundry.

DISCLOSURE

Technical Problem

An object of the present mvention devised to solve the
problem lies 1n a method for controlling a spin-drying
operation of a washing apparatus to adjust a time required
for the spin-drying operation according to a condition of the
laundry 1n the spin-drying operation.

Technical Solution

The object of the present imnvention can be achieved by
providing a method for controlling a spin-drying operation
of a washing apparatus, the method including a fabric
dispersion step of dispersing laundry 1n a drum by acceler-
ating the drum, and a spin-drying step of sensing a degree of
eccentricity of the drum and performing spin-drying by
rotating the drum to spin-drying RPM, wherein the fabric
dispersion step 1s re-executed when the degree of eccentric-
ity exceeds a reference eccentricity degree, and wherein a
rotation time for which the drum rotates at the spin-drying
RPM 1n the spin-drying step i1s adjusted according to a
spin-drying degree measured after an exceeding time at the
degree of eccentricity exceeds the reference eccentricity
degree.

The spin-drying degree may be set by at least one of the
number of times the fabric dispersion step 1s re-executed and
an average RPM of the drum from the exceeding time to a
time at which the spin-drying RPM 1s reached.

The spin-drying degree may be set by at least one of a
rotation time and an average RPM of the drum from the
exceeding time to a time at which the spin-drying RPM 1s
reached.

The spin-drying step may include a preceding preliminary
drying step of rotating the drum at preceding-preliminary-
drying RPM such that the laundry 1s preliminarily spin-dried
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for the first time, and a following preliminary drying step of
rotating the drum at following-preliminary-drying RPM
such that the laundry 1s spin-dried again after the preceding
preliminary drying step.

The spin-drying degree may include a first spin-drying
degree measured before a time at which the preceding-
preliminary-drying RPM 1s reached, and a second spin-
drying degree measured before a time at which the follow-
ing-preliminary-drying RPM 1s reached after the first spin-
drying degree 1s measured, wherein a rotation time for which
the drum rotates at the following-preliminary-drying RPM
in the following preliminary drying step may be adjusted
according to the first and second spin-drying degrees.

A rotation time for which the drum rotates at the preced-
ing-preliminary-drying RPM 1n the preceding preliminary
drying step may be fixed.

The following-preliminary-drying RPM may be set to be
higher than the preceding-preliminary-drying RPM.

The spin-drying step may include a main spin-drying step
of rotating the drum at main-spin-drying RPM such that the
laundry 1s finally spin-dried.

The main spin-drying step may include a main spin-
drying acceleration step ol accelerating the drum to the
main-spin-drying RPM, and a main spin-drying mainte-
nance step of rotating the drum at the main spin-drying RPM
alter the main spin-drying acceleration step.

An acceleration of the drum in the main spin-drying
acceleration step may be adjusted by the spin-drying degree.

A time of entry into the main spin-drying acceleration step
may be measured 1n the main spin-drying step, wherein,
when the measured time of entry 1s later than a preset entry
time, an acceleration of the drum in the main spin-drying
acceleration step may be set to increase.

Advantageous Effects

As described above, a method for controlling a spin-
drying operation of a washing apparatus according to the
present mvention has the following etlects.

First, the spin-drying operation does not take much time
even when a fabric dispersion step 1s repeated several times.

Second, since the time required for the spin-drying opera-
tion 1s adjusted according to the condition of the laundry, the
spin-drying operation 1s terminated after water 1s suthiciently
removed from the fabrics.

Third, energy 1s saved because spin-drying operation does
not take too much time.

DESCRIPTION OF DRAWINGS

FIG. 1 1s a cross-sectional view schematically showing
configuration of a washing apparatus according to an
embodiment of the present invention.

FIG. 2 1s a block diagram showing a control relationship
between main elements of the washing apparatus shown in
FIG. 1.

FIG. 3 1s a flowchart illustrating a spin-drying step
according to an embodiment of the present invention.

FI1G. 4 1s a graph depicting a change 1n rotational speed of
a drum with time 1n a method for controlling a spin-drying
operation ol a washing apparatus according to an embodi-
ment of the present invention.
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panying drawings. It 1s to be understood that the following
description of the configuration and control method of the
apparatus described below are exemplary and explanatory
only and are not restrictive of the scope of the invention.
Wherever possible, the same reference numbers will be used
to refer to the same or like parts.

Unless defined otherwise, all terms used herein have the
general meanings as understood by one of ordinary skill 1n
the art. If a term used herein contlicts with the general
meaning ol the term, it shall be subject to the definition as
used herein.

As used herein, terms including ordinal numbers such as
first, second, etc. may be used to explain various elements.
However, 1t will be appreciated that the elements are not
limited to such terms. These terms are used only to distin-
guish one element from another.

Furthermore, terms used in this specification are merely
adopted to explain specific embodiments, and are not
intended to limit the present invention. A singular expression
includes a plural expression unless the two expressions are
contextually different from each other. In this specification,
the term “include” or “have” 1s intended to indicate that
characteristics, figures, steps, operations, constituents, and
components disclosed 1n the specification or combinations
thereol exist, and should be understood as not precluding the
existence or addition of one or more other characteristics,
figures, steps, operations, constituents, components, or coms-
binations thereof.

FIG. 1 1s a cross-sectional view schematically showing
configuration of a washing apparatus according to an
embodiment of the present invention, and FIG. 2 1s a block
diagram showing a control relationship between main ele-
ments of the washing apparatus shown 1n FIG. 1.

Referring to FIG. 1, a washing apparatus 1 having a drum
40 according to one embodiment of the present mmvention
includes a cabinet 10 having a laundry loading port 11
formed on a front surface thereof, a door 11 openably
arranged 1n the laundry loading port 11 of the cabinet 10, a
tub 30 arranged in the cabinet 10 to store washing water, a
motor 50 provided to the tub 30 to generate a driving force,
a rotary shait 35 connected to the motor 50, the drum 40
connected to the rotary shaft 35 to wash laundry using the
driving force transmitted from the motor 50, and a control
panel 17 including an input unit configured to receive
various control commands from a user, and a display umt
configured to display an operating state of the washing
apparatus.

While FIG. 1 shows a direct connection type drive struc-
ture 1n which the motor 50 1s directly connected to the rotary
shaft 55 to drive the drum 40, embodiments are not limited
thereto. In addition, while the figure illustrates that the
control panel 17 1s provided on the front surface of the
cabinet 10, embodiments are not limited thereto.

The cabinet 10 defines an outer appearance of the washing,
apparatus 1 having the drum 40, and 1s provided, in the front
surface thereof, with the laundry loading port 11 allowing
the mside of the cabinet to communicate with the outside
therethrough. The door 11 configured to selectively open and
close the laundry loading port 11 1s pivotably provided on
the front surface of the cabinet 10. Accordingly, the user 1s
allowed to load the laundry into the drum 40 or retrieve the
laundry from the drum 40 by opening or closing the door 11.

Here, the door 11 is configured such that an inner side
surface 14 of the door facing the drum 40 protrudes toward
the drum 40. Thus, when the user pushes and closes the door
11, a part of the inner side surface of the door 11 1s
positioned inside the drum 40. Accordingly, the laundry 1s
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washed only within the drum 40. In addition, during wash-
ing by rotation of the drum 40, the laundry 1s not discharged
to the outside of the drum 40.

The tub 30 1s provided in the cabinet 10 to accommodate
washing water. The washing water 1s supplied into the tub 30
from an external water source. Further, the tub 30 1s formed
in a substantially cylindrical shape and may be divided into
a circumierential surface and opposite end portions. The
front end portion of the opposite end portions forms a front
surface 33 of the tub 30 and the rear end portion of the tub
30 forms a rear surface 35 of the tub 30. A front opening 1s
formed 1n the front surface 33 of the tub 30 at a position
corresponding to the laundry loading port 11 of the cabinet
10 such that the inside and the outside of the drum 40
communicate with each other.

The circumierential surface of the tub 30 1s elastically
supported by a spring 21 and a damper 23, which are
arranged inside the cabinet 10. Further, the tub 30 1s not
allowed to rotate because the circumierential surface thereof
1s directly supported by the spring 21 and the damper 23.
Accordingly, unlike the drum 40, the tub 30 receives no
rotational force from the motor 50.

A water supply device configured to supply water con-
taining a detergent or clean water containing no detergent
into the tub 30 1s connected to an upper side of the tub 30.

The water supply device includes a water supply valve 61
configured to regulate clean water supplied through an
external hose, a water supply hose 62 configured to guide
water passing through the water supply valve 61, a detergent
supply device 63 configured to mix and discharge the water
supplied through the water supply hose 62 and a pre-stored
detergent, and a water supply pipe 64 having one end
connected to a discharge port of the detergent supply device
63 and the other end connected to an upper portion of the tub
30 such that the water containing the detergent discharged
from the detergent supply device 63 or clean water contain-
ing no detergent 1s guided into the tub 30. The water supply
pipe 64 may be formed as a bellows pipe to prevent vibration
of the tub 30 from being transmitted to the detergent supply
device 63.

A dramage device configured to drain water 1s connected
to a lower side of the tub 30. The drainage device includes
a drainage pump 71 configured to supply power for dis-
charging the accommodated washing water from the tub 30,
a first drainage pipe 73 having one end connected to the
lower side of the tub and the other end connected to the
drainage pump 71 to guide the washing water accommo-
dated in the tub 30 to the drainage pump 71, and a second
water pipe 75 having one end connected to the drainage
pump 71 and the other end connected to the rear surface of
the cabinet 10 to discharge the washing water from the
drainage pump 71 to the outside of the cabinet 10. The first
drainage pipe 73 may be formed as a bellows pipe such that
the vibration of the tub 30 1s not transmitted to the drainage
pump 71.

Since the tub 30 and the cabinet 10 are spaced apart from
cach other by a predetermined distance, washing water may
flow 1nto the gap between the door 11 and the front opening
of the tub 30, namely, between the front surface of the
cabinet 10 and the front opening of the tub 30. To prevent
such 1ntlow of the washing water, a gasket 15 1s provided 1n
the gap between the front surface of the cabinet 10 and the
front opening of the tub 30. The gasket 15 1s formed of a
flexible material to prevent vibration of the motor 50 from
being transmitted to the cabinet 10 through the gasket 15.

The drum 40 1s rotatably arranged in the tub 30 and allows
laundry to be loaded thereinto. The drum 40 may be formed
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in a substantially cylindrical shape. The drum 40 may be
divided into a circumierential surface and opposite end
portions 1n the same manner as the tub 30. The front end
portion of the opposite end portions of the drum 40 forms a
front surface 43 of the drum 40 and the rear end portion
forms a rear surface 45 of the drum 40.

The rear surface 45 of the drum 40 1s directly connected
to the rotary shait 55 connected to the motor 50 and receives
the rotational force from the motor 50. The drum 40 1s
provided with a lifter 49 on an 1nner circumierential surface
thereol so as to lift and drop a part of the laundry or washing
water accommodated therein when the drum 40 1s rotated by
the motor 50. Accordingly, when the drum 40 1s rotated by
the motor 50, the lifter 49 functions to lift and drop a part of
the laundry or washing water to one side while rotating
together with the drum 40.

The drum 40 1s provided with a plurality of through holes

47 formed on a side wall thereof, that is, the circumierential

surface thereof. The drum 40 communicates with the tub 30
through the plurality of through holes 47. Accordingly, when
the washing water 1s supplied to the tub 30 to a certain level
or higher, the drum 40 1s immersed 1n the washing water, and
a part of the washing water 1s drawn nto the drum 40
through the through holes 47.

Referring to FIG. 2, the washing apparatus 1s configured
to implement a method for controlling the spin-drying
operation, which will be described later. The washing appa-
ratus includes a fabric amount sensing unit 81, an eccen-
tricity sensing unit 83, a vibration intensity sensing unit 85,
a drive unit 50, and a controller 100. Here, the fabric refers
to the laundry, and the fabric amount refers to the weight of
the laundry. Hereinafter, the terms fabric and fabric amount
will be used according to the meanings given above.

The fabric amount sensing unit 81 1s configured to sense
the amount of fabrics loaded 1nto the drum 40 and may sense
the fabric amount based on the driving properties of the
drive unit 50 that vary according to the fabric amount, for
example, the time required to reach a predetermined rota-
tional speed, an acceleration slope or speed increase rate
during accelerated rotation, a deceleration slope or speed
decrease rate during braking, the time taken until braking,
and the like.

The eccentricity sensing unit 83 senses the degree of
eccentricity of the drum 40. The eccentricity sensing unit 83
may sense the degree of eccentricity based on the degree of
change of the rotational speed of the drive unit 50, which
varies depending on the distribution condition of the fabrics
in the drum 40. For this purpose, a speed sensing unit
configured to sense the rotational speed of the drive unit 50
may be provided separately from the drive unit 50. Alter-
natively, an output current may be measured using a current
sensing unit such as an encoder provided to the drive unit 50,
and the degree of eccentricity may be sensed based on a
change 1n the output current.

The vibration intensity sensing unit 83 1s configured to
sense vibration generated during rotation of the drum 40 and
1s provided separately from the eccentricity sensing unit 83.
The vibration intensity sensing unit 85 may sense a vibration
intensity based on the displacement or vibration period of a
mass that moves according to the vibration generated during
rotation of the drum 40.

The drive unit 50 provides a driving force for rotating the
drum 40 or the pulsator (not shown). In the present embodi-
ment, the drive unit includes the motor 50 described above,
and the rotary shaft 55 having one end connected to the
motor 30 and the other end connected to the drum 40.
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The controller 100 controls the drive unit S0 according to
a signal mput through the input unit and a pre-input process
such that the washing process including a washing opera-
tion, a rinsing operation, and a spin-drying operation 1s
performed. In performing the washing process, the control-
ler 100 controls the drive umit 30 by continuously receiving
signals generated by the fabric amount sensing unit 81, the
eccentricity sensing unit 83 and the wvibration intensity
sensing unit 85, and controls the display unit to display each
step through the display unit.

Hereinafter, a control method for the washing apparatus
configured as above will be described. The washing appa-
ratus generally includes a washing operation, a rinsing
operation, and a spin-drying operation. The control method
according to the present invention, particularly, the spin-
drying operation will be described 1n detail with reference to
FIGS. 3 and 4.

FIG. 3 1s a flowchart illustrating a spin-drying step S200
according to an embodiment of the present invention. FIG.
4 1s a graph depicting a change in rotational speed of the
drum 40 with time 1n a method for controlling a spin-drying
operation ol a washing apparatus according to an embodi-
ment of the present invention.

Referring to FIGS. 3 and 4, a spin-drying operation
control method for the washing apparatus according to the
embodiment of the present invention includes a fabric
dispersion step S100 and a spin-drying step S200.

The fabric dispersion step S100 1s a step of rotating the
drum 40 at a relatively low speed and uniformly dispersing
the fabrics therein. The spin-drying step S200 1s a step of
rotating the drum 40 at a relatively high speed to remove
water from the laundry.

It should be noted that the fabric dispersion step S100 and
the spin-drying step S200 are named according to the main
functions thereof, and the functions of each step are not
limited by the name of the step. For example, 1n the fabric
dispersion step S100, fabrics may be dispersed and water
may be removed from the fabrics by rotating the drum 40.
Such operations may also be performed during the spin-
drying step S200.

The fabric dispersion step S100 includes at least one of a
wet fabric sensing step S110 and a fabric untangling step
S120. Hereinafter, each of the steps will be described 1n
detail.

The wet fabric sensing step S110 1s a step of sensing the
amount ol wet fabrics contaimng water aiter the rinsing
operation 1s completed. Specifically, 1n the wet fabric sens-
ing step S110, which 1s the first step that 1s performed 1n the
spin-drying operation, the fabric amount sensing unit 81
senses the amount of fabrics 1 the drum 40, namely, a wet
tabric amount (5110). After sensing the wet fabric amount,
the fabric amount sensing unit 81 transmits iformation on
the sensed wet fabric amount to the controller 100.

The reason for sensing the wet fabric amount i1s that the
weight of fabrics containing water 1s different from the
weight of the dry fabrics even though the amount of the dry
fabrics, namely, a dry fabric amount, 1s sensed at the
beginning of the washing operation. The sensed wet fabric
amount serves as a factor for determining a condition for
accelerating the drum 40 1n an acceleration step, which will
be described later, or for determining to decelerate the drum
40 1n the acceleration step to perform the fabric dispersion
step S100 again.

The wet fabric amount 1n the drum 40 1s measured when
the drum 40 1s accelerated to a first rotation speed RPM 1,
for example, about 100 to 110 RPM, preferably 108 RPM,

operated at a constant speed for a predetermined time, and
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then decelerated. When the drum 40 1s decelerated, power-
generation braking 1s used. Specifically, the wet fabric
amount 1s sensed using an acceleration-period rotation rate
in acceleration of the dnive motor 141, a deceleration-period
rotation rate 1n deceleration, DC power applied to the motor,

and the like.

After the wet fabric sensing step S110 1s performed, the
fabric untangling step S120 1s performed. The fabric untan-
gling step S120 1s a step 1n which the controller 100 controls
the drive unit 30 to accelerate the drum 40 such that the
fabrics 1n the drum 40 are evenly dispersed. The fabric
untangling step S120 prevents the fabrics from being con-
centrated 1n a specific area in the drum 40, which increases
the degree of eccentricity of the drum 40. If the degree of
eccentricity 1s increased, noise and vibration are increased
when the rotational speed of the drum 40 increases. Spe-
cifically, the fabric untangling step S120 1s performed until
a rotational speed for the eccentricity sensing step, which
will be described later, 1s reached by accelerating the drum
40 1n one direction at a predetermined slope.

While the fabric dispersion step S100 has been described
as icluding the wet fabric sensing step S110 and the fabric
untangling step S120, embodiments are not limited thereto.
In this step, at least one of sensing of the degree of
eccentricity of the drum 40 and sensing of the vibration
intensity of the drum 40 may be performed.

Retferring to FIG. 3, the spin-drying step S200 of the
control method for the spin-drying operation of the washing
apparatus according to the embodiment of the present inven-
tion 1s a step of removing water contained in the laundry by
rotating the drum 40, and includes a sequential process
described below at least once.

First, in the spin-drying step S200, the degree of eccen-
tricity of the drum 40 rotating at a constant speed 1s sensed
(S310).

Then, when the degree of eccentricity exceeds a reference
eccentricity degree which a reference allowable wvalue
(S320-N), the fabric dispersion 1s performed again (S380).

When the degree of eccentricity does not exceed the
reference eccentricity degree which 1s the reference allow-
able value (S320-Y), the drum 40 1s accelerated and the
degree of eccentricity of the drum 40 that 1s being acceler-
ated 1s sensed (S330).

Then, when the degree of eccentricity exceeds the refer-
ence eccentricity degree which 1s the reference allowable
value (S340-N), the fabric dispersion 1s performed (S380).

When the degree of eccentricity does not exceed the
reference eccentricity degree which the reference allowable
value (5340-Y), a spin-drying degree indicating a dewatered
state of the fabrics 1s set (S3350).

Thereafter, a rotation time for which the drum 40 1s to be
rotated at spin-drying RPM 1s set according to the spin-
drying degree. In other words, an execution time for a
spin-drying RPM maintenance step 1s set according to the
spin-drying degree (S360). Here, the spin-drying degree
indicates the degree of dewatering of the laundry, and 1s set
from the time when the degree of eccentricity exceeds a
reference eccentricity degree. A detailed description of the
spin-drying degree will be given later.

Thereatter, the drum 40 rotates at the spin-drying RPM for
the execution time set according to the spin-drying degree
(S370).

While 1t 1s described that a degree of eccentricity 1s sensed
during acceleration of the drum 40 after a degree of eccen-
tricity 1s sensed during a constant-speed rotation of the drum
40, embodiments are not limited thereto. A degree of eccen-
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tricity may be sensed during a constant-speed rotation of the
drum 40 after a degree of eccentricity 1s sensed during
acceleration of the drum 40.

The spin-drying step S200 may be performed by repeating,
a series ol such operations several times. In addition, this
series of operations may be applied to both a preliminary
spin-drying step of preliminarily spin-drying the laundry and
a main spin-drying step of finally spin-drying the laundry,
which will be described later. In addition, the series of
operations constitutes a preceding preliminary drying step
and a following preliminary drying step, which will be
described later.

Hereinatter, the spin-drying step S200 will be described in
detail with reference to FIG. 4.

The spin-drying step S200 includes a preliminary drying
step 1n which the laundry is spin-dried in a preliminary
manner, and a main spin-drying step S270 1n which the drum
40 finally rotates at a high speed to spin-dry the laundry.

The preliminary drying step 1s performed after the fabric
dispersion step S100 1s completed. The preliminary drying
step 1ncludes a preceding preliminary drying step in which
the laundry 1s preliminarily spin-dried for the first time, and
a Tollowing preliminary drying step in which the laundry 1s
spin-dried again after the preceding preliminary drying step.

As described above, a first preliminary drying step S210
1s 1ncluded 1n the preceding preliminary drying step, and a
second preliminary drying step S230 and a third preliminary
drying step S250 are included in the following preliminary
drying step.

Both a reference eccentricity degree and a reference
vibration intensity described below may be collectively
referred to as a reference allowable value. The first prelimi-
nary drying step S210 includes a first eccentricity sensing,
step S211 of sensing the degree of eccentricity of the drum
40 rotating at a constant speed, a first acceleration step S213
of accelerating the drum 40 and sensing the degree of
eccentricity of the accelerated drum 40 after the first eccen-
tricity sensing step S211, and a first spin-drying RPM
maintenance step S215 in which the drum 40 rotates while
maintaining the spin-drying RPM after the first acceleration
step S213.

The first eccentricity sensing step S211, which 1s per-
formed after the fabric dispersion step S100, 1s a step 1n

which the controller 100 controls the drive unit 50 to rotate
the drum 40 at a constant speed of 100 RPM to 110 RPM

(RPM1), preferably 108 RPM. Then, the eccentricity sens-
ing unit 83 senses the degree of eccentricity of the drum 40.
After sensing the degree of eccentricity of the drum 40, the
eccentricity sensing unit 83 transmits the sensed degree of
eccentricity to the controller 100. Upon receiving the degree
of eccentricity, the controller 100 determines whether to
accelerate the drum 40. This 1s because if the fabrics 1n the
drum 40 are not dispersed evenly but are concentrated 1n a
predetermined area inside the drum 40, the degree of eccen-
tricity will be increased and increasing the rotational speed
of the drum 40 will cause noise and vibration.

In an example, 1n the first eccentricity sensing step S211,
when the drum 40 rotates, eccentricity may be sensed using,
for example, a difference 1n acceleration. The drum 40
having eccentricity differs in acceleration between a case of
rotating downward along the gravity and a case of rotating,
upward against the gravity, according to the degree of
eccentricity. The eccentricity sensing unit 83 senses the
degree of eccentricity by measuring the difference 1n accel-
eration using a speed sensor such as a Hall sensor provided
in the drive motor 141, and then transmits the degree of
eccentricity to the controller 100.
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Therefore, 1n order for the eccentricity sensing unit 83 to
sense the eccentricity 1n the first eccentricity sensing step
S211, the fabrics 1n the drum 40 should remain stuck to the
inner circumierential surface of the drum 40 without being
separated from the inner circumierential surface of the drum
40 even when the drum 40 rotates. For this purpose, the
drum 40 rotates at a rotational speed of approximately 100
to 110 RPM. When the degree of eccentricity of the drum 40
accommodating a certain amount of wet fabrics exceeds a
reference eccentricity degree, vibration and noise of the
drum 40 becomes remarkably large during acceleration of
the drum 40 at a high speed. Accordingly, predetermined
data about a reference eccentricity degree that allows accel-
eration according to the amount of the wet fabrics may be
pre-stored 1n the controller 100 1n the form of a table, and the
controller 100 may determine whether to accelerate the
drum by applying the sensed amount of wet fabrics and the
sensed degree of eccentricity to the table. I the degree of
eccentricity according to the sensed amount of wet fabrics
exceeds the reference eccentricity degree, the fabric disper-
s1on step S100 1s performed again, and then the eccentricity
sensing step 1s performed again.

In the case where the fabrics intensely tangled with each
other 1n the drum 40 are not uniformly dispersed 1n the drum
40 by the fabric dispersion step S100 or an abnormality
occurs 1n the washing apparatus, the sensed degree of
eccentricity may exceed the reference eccentricity degree,
and thus the fabric dispersion step S100 and the eccentricity
sensing step may be continuously repeated. Accordingly, 11
the drum 40 1s not accelerated for a predetermined time, for
example, about 20 to 30 minutes after the spin-drying
operation starts, the controller 100 stops rotating the drum
40, and notifies the user that the spin-drying operation has
not terminated normally. When the degree of eccentricity
according to the sensed amount of fabrics 1s lower than or
equal to the reference eccentricity degree, the condition for
acceleration 1s satisfied, and thus the spin-drying step S200
including a subsequent acceleration step 1s performed.

In the first acceleration step S213, the controller 100
controls the drive unit 50 to accelerate the drum 40 to a
speed of 130 RPM to 150 RPM (RPM 2), and the eccen-
tricity sensing unit 83 senses the degree of eccentricity of the
drum 40. While the eccentricity sensing unit 83 1s described
in this embodiment as sensing the degree of eccentricity of
the drum 40 1n the first acceleration step S213, this step does
not exclude sensing, by the vibration intensity sensing unit
85, the intensity of vibration of the drum 40. The same 1s
applied to the second acceleration step S233, the third
acceleration step S233, and a main spin-drying acceleration
step S271 as well.

The first spin-drying RPM maintenance step S215 i1s a
step of controlling, by the controller 100, the drive unit 50
to rotate the drum 40 at a first spin-drying RPM of about 130
to 150 RPM (RPM 2) to remove water from the fabrics.

In the first preliminary drying step S210, even 1if the
degree of eccentricity of the drum 40 exceeding the refer-
ence eccentricity degree which 1s the reference allowable
value 1s measured, the controller 100 may not control the
drive unit 50 to stop the rotation of the drum 40 or rotate the
drum at a very low speed to perform the fabric dispersion
step S100. In the first preliminary drying step S210 in which
the drum 40 rotates at relatively low RPM, the noise or
vibration caused by the rotation of the drum 40 1s not large,
and accordingly the drum 40 does not need to be stopped or
rotated at a low rotational speed. In addition, as water 1s
pre-removed from the fabrics to a predetermined extent or
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higher, the degree of eccentricity of the drum 40 caused by
the subsequent spin-drying steps S200 carried out at a high
speed may be lowered.

In addition, the execution time T1 for which the first
spin-drying RPM maintenance step S215 1s performed may
not be adjusted but be fixed depending on the spin-drying
degree.

The spin-drying degree includes a first spin-drying
degree, a second spin-drying degree, a third spin-drying
degree and a fourth spin-drying degree, which will be
described later. The spin-drying degree 1n the first prelimi-
nary drying step 1s the first spin-drying degree. The first
spin-drying degree indicates a degree to which the laundry
1s spin-dried from the time at which the degree of eccen-
tricity exceeds the reference eccentricity degree for the first
time after initiation of the fabric untangling step S120 to the
initiation time of the first spin-drying RPM maintenance step
S215. The time at which the degree of eccentricity exceeds
the reference eccentricity degree for the first time may be
regarded as about the mitiation time of re-execution of the
tabric dispersion step S100 due to the degree of eccentricity
exceeding the reference eccentricity degree.

In an example, the first spin-drying degree may be set by
at least one of the number of times the fabric dispersion step
S100 15 re-executed and an average RPM of the drum 1n a
pertod from the time at which the degree of eccentricity
exceeds the reference eccentricity degree for the first time to
the time at which the first spin-drying RPM maintenance
step S215 1s reached.

In this case, spin-drying data indicating the spin-drying
degree 1s pre-stored in the controller for respective sections
according to a sensed fabric amount and a progress of the
spin-drying operation. The first spin-drying degree may be
set 1n such a manner that a first weight corresponding to the
number of times of the re-execution among a set of first
welghts sequentially set so as to be proportional to the
number of times the fabric dispersion step S100 is re-
executed 1s applied to the spin-drying data. Then, among a
set of second weights set so as to be proportional to the
average RPM of the drum, a corresponding second weight
may be applied to the first spin-drying degree.

In another example, the first spin-drying degree may be

set by at least one of a rotation time and an average RPM of
the drum 1n a period from the time at which the degree of

eccentricity exceeds the reference eccentricity degree for the
first time to the time at which the first spin-drying RPM
(RPM 2) 1s reached.

Even 1n this case, spin-drying data indicating the spin-
drying degree 1s preset in the controller for respective
sections according to a sensed fabric amount and a progress
of the spin-drying operation. The first spin-drying degree
may be set in such a manner that a third weight correspond-
ing to the number of times of the re-execution among a set
of third weights sequentially set so as to be proportional to
the rotation time of the drum from the time at which the
degree of eccentricity exceeds the reference eccentricity
degree for the first time to the time at which the first

spin-drying RPM (RPM 2) 1s reached. Then, among a set of

fourth weights set so as to be proportional to the average
RPM of the drum, a corresponding fourth weight may be
applied to the first spin-drying degree.

After the first preliminary drying step S210 1s performed,
the second preliminary drying step S230 1s performed. The

second preliminary drying step S230 includes a second
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sity of the drum 40 accelerated after the second eccentricity
sensing step S231, and a second spin-drying RPM mainte-
nance step S235 1n which the drum 40 rotates while main-

taining the spin-drying RPM after the second acceleration
step S233.

In the second eccentricity sensing step S231, the control-
ler 100 controls the drive unit 50 to rotate the drum 40 at
about 100 to 110 RPM (RPM 1) as in the first eccentricity
sensing step S211. Then, the eccentricity sensing unit 83
senses the degree of eccentricity of the drum 40. In a case
where the sensed degree of eccentricity exceeds a reference
eccentricity degree that 1s a reference allowable value, the
controller 100 controls the drive unit 50 to stop the rotation
of the drum 40 or rotate the drum 40 at a very low rotational
speed and then perform the fabric dispersion step S100
again.

The second acceleration step S233 1s performed 1n such a
manner that the controller 100 controls the drive unit 50 to
accelerate the drum 40 from approximately 100 to 110 RPM
(RPM 1) to approximately 350 to 400 RPM (RPM 3), and

the eccentricity sensing unit 83 senses the degree of eccen-
tricity of the drum 40. The second acceleration step S253 1s
performed when the degree of eccentricity according to the
sensed wet fabric amount i1s lower than or equal to the
reference eccentricity degree which 1s the reference allow-
able value, that 1s, when the condition for acceleration 1s
satisfied.

During the second acceleration step S2353, the rotational
speed of the drum 40 may pass through a transient region.
Here, the transient region may be defined as a predetermined
RPM band including one or more resonance frequencies at
which resonance occurs depending on the system of the
washing apparatus. Once the system of the washing appa-
ratus 1s determined, the transient region has a characteristic
of unique vibration that occurs according to the determined
system. The transient region varies depending on the system
of the washing machine. For example, the washing appara-
tus according to one embodiment of the present invention
may have a transient region in the range of approximately
200 to 350 RPM. When the rotational speed of the drum 40
passes through the transient region, resonance occurs in the
washing apparatus, which greatly increases the noise and
vibration of the washing apparatus. The noise and vibration
of the washing apparatus cause the user to feel uncomiort-
able, and even obstructs acceleration of the drum 40. There-
fore, when the speed passes through the transient region, the
acceleration slope needs to be appropnately adjusted to
minimize noise and vibration.

During the second acceleration step S253, the eccentricity
sensing unmt 83 continuously senses the degree of eccentric-
ity of the drum 40. This 1s because the vibration intensity of
the drum 40 can be greatly increased if the eccentricity of the
drum 40 becomes worse according to rotation of the drum 40
as the rotational speed of the drum 40 passes through the
transient region or the degree of dewatering differs among
the types of fabrics.

When the degree of eccentricity sensed by the eccentricity
sensing unit 83 exceeds the reference eccentricity degree
which 1s a reference allowable value, the controller 100
controls the drive unit 50 to stop the rotation of the drum 40
or rotate the drum 40 at a very low rotational speed and then
perform the fabric dispersion step S100 again.

In the second spin-drying RPM maintenance step S235,
the controller 100 controls the drive unit 50 to rotate the
drum 40 at a second spin-drying RPM of approximately 350
to 400 RPM (RPM 3) for a preset time. A large portion of
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dewatering performed 1n the second preliminary drying step
5230 occurs 1n the second spin-drying RPM maintenance
step S235.

The execution time of the second spin-drying RPM main-
tenance step S235 may be fixed. If the execution time of the
second spin-drying RPM maintenance step S235 1s fixed, the
second spin-drying RPM maintenance step S235 1s per-
formed for the fixed execution time even if the fabric
dispersion step S100 1s repeated several times as the degree
ol eccentricity continues to exceed the reference allowable
value before the second spin-drying RPM maintenance step
S238.

If the fabric dispersion step S100 1s repeated several
times, the main spin-drying step S270, which 1s the last step
of the spin-drying operation, may not be sutliciently per-
formed. Particularly, 1n the case where the execution time of
the entire spin-drying operation 1s set, the apparatus may not
even enter the main spin-drying step S270. In the case where
the execution time of the entire spin-drying operation 1s not
set, the execution time required for the entire spin-drying
operation may be excessively increased.

However, since the water can be removed from the fabrics
to a certain degree by the fabric dispersion step S100, which
1s repeatedly performed, the above-mentioned 1ssue may be
addressed as the controller 100 controls the drive unit 50 to
adjust the execution time T2 of the second spin-drying RPM
maintenance step S235 according to the spin-drying degree,
which indicates the degree of dewatered state of the laundry,
1.e., the fabrics.

The spin-drying degree may depend on the rotational
speed of the drum 40 and the rotation time of the drum 40.
The spin-drying degree in the second preliminary drying
step S230 15 the second spin-drying degree. Heremafiter, the
second spin-drying degree will be described except for parts
overlapping with those of the first spin-drying step.

The second spin-drying degree 1s set after mnitiation of the
second preliminary drying step S230, and indicates a degree
to which the laundry is spin-dried from the time at which the
degree of eccentricity exceeds the reference eccentricity
degree for the first time after mitiation of the second
preliminary drying step S230 to the imitiation time of the
second spin-drying RPM maintenance step S235. Here, the
time at which the degree of eccentricity exceeds the refer-
ence eccentricity degree for the first time 1s approximately
alter the imitiation of the second preliminary drying step
S230, and may be regarded as an imitiation time of re-
execution of the fabric dispersion step S100 due to the
degree of eccentricity exceeding the reference eccentricity
degree after the mitiation of the second preliminary drying
step 5230.

In an example, the second spin-drying degree indicates
the degree to which the laundry 1s spin-dried after initiation
of the second preliminary drying step S230, and may be set
by at least one of the number of times the fabric dispersion
step S100 1s re-executed after the initiation of the second
preliminary drying step S230, and an average RPM of the
drum 1n a period from the time at which the degree of
eccentricity exceeds the reference eccentricity degree for the
first time to the time at which the second spin-drying RPM
maintenance step S233 1s reached.

In another example, the second spin-drying degree may
be measured after the initiation of the second preliminary
drying step S230, and may be set by at least one of a rotation
time and an average RPM of the drum from the time at
which the degree of eccentricity exceeds the reference
eccentricity degree for the first time to the time at which the

second spin-drying RPM (RPM 2) 1s reached.
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The method of specifically setting the second spin-drying,
degree 1s the same as the method of setting the first spin-
drying degree, and thus the description thereof 1s omitted.

After the second preliminary drying step S230 i1s per-
formed, the third preliminary drying step S250 1s performed.
The third preliminary drying step S250 includes a third
eccentricity sensing step S251 of sensing the degree of
eccentricity of the drum 40 rotating at a constant speed, a
third acceleration step S253 of sensing a vibration 1ntensity
of the drum 40 accelerated after the third eccentricity
sensing step S2351, and a third spin-drying RPM mainte-
nance step S255 in which the drum 40 rotates while main-
taining the spin-drying RPM after the third acceleration step
S253. Some parts of the third preliminary drying step S250
are included 1n the second redundant step S230, and thus the
description thereol 1s omitted.

In the third eccentricity sensing step S251, the controller
100 controls the drive unit 50 to rotate the drum 40 at about
100 to 110 RPM (RPM 1) as in the second eccentricity
sensing step S231. Then, the eccentricity sensing unit 83
senses the eccentricity of the drum 40

In the third acceleration step S253, the controller 100
controls the drive unit 50 to accelerate the drum 40 from a
speed of approximately 100 to 110 RPM (RPM 1) to a third
spin-drying RPM of approximately 350 to 400 RPM (RPM
3) as 1n the second acceleration step S233.

In the third spin-drying RPM maintenance step S255,
similar to the second spin-drying RPM maintenance step
S235, the controller 100 controls the drive unit 50 to rotate
the drum 40 at a constant speed of the third spin-drying RPM
alter the third acceleration step S253.

In the third spin-drying RPM maintenance step S255, the
execution time 13 for which the third spin-drying RPM
maintenance step S255 1s performed 1s adjusted according to
the spin-drying degree as in the second spin-drying RPM
maintenance step S235.

The spin-drying degree in the third preliminary drying
step S250 1s the third spin-drying degree. Hereinafter, the
third spin-drying degree will be described except for parts
overlapping with those of the first and second spin-drying
degree.

The third spin-drying degree 1s set after initiation of the
third preliminary drying step S2350, and 1ndicates a degree to
which the laundry i1s spin-dried from the time at which the
degree of eccentricity exceeds the reference eccentricity
degree for the first time to an initiation time of the third
spin-drying RPM maintenance step S255. Here, the time at
which the degree of eccentricity exceeds the reference
eccentricity degree for the first time 1s approximately after
the 1nitiation of the third preliminary drying step S250, and
may be regarded as an 1nitiation time of re-execution of the
tabric dispersion step S100 due to the degree of eccentricity
exceeding the reference eccentricity degree.

In an example, the third spin-drying degree indicates the
degree to which the laundry 1s spin-dried after the mitiation
of the third preliminary drying step S250, and may be set by
at least one of the number of times the fabric dispersion step
S100 1s re-executed after the mitiation of the third prelimi-
nary drying step S250, and an average RPM of the drum in
a period from the time at which the degree of eccentricity
exceeds the reference eccentricity degree for the first time to
the time at which the third spin-drying RPM maintenance
step S253 1s reached.

In another example, the third spin-drying degree may be
measured after the iitiation of the third preliminary drying,
step S2350, and may be set by at least one of a rotation time
and an average RPM of the drum from the time at which the
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degree of eccentricity exceeds the reference eccentricity
degree for the first time to the time at which the third
spin-drying RPM (RPM 3) i1s reached.

The method of specifically setting the third spin-drying
degree 1s the same as the method of setting the first spin-
drying degree, and thus the description thereof 1s omaitted.

Accordingly, the dewatering of the fabrics according to
the fabric dispersion step S100 re-executed before or in the
second preliminary drying step S230 1s reflected 1in adjusting
the execution time of the second preliminary drying step
S230. That 1s, the execution time of the second preliminary
drying step S230 1s adjusted by at least one of the first
spin-drying degree and the second spin-drying degree.

In addition, the dewatering of the fabrics according to the
tabric dispersion step S100 re-executed 1n the third prelimi-
nary drying step S250 after the second preliminary drying
step S230 may be reflected 1n adjusting the execution time
of the third preliminary drying step S250. That 1s, the
execution time of the third preliminary drying step S250 1s
adjusted by the third spin-drying degree.

After the preliminary drying steps are performed, the
main spin-drying step S270 i1s performed. The main spin-
drying step S270 includes a main spin-drying acceleration
step S271 and a main spin-drying RPM maintenance step
S273, but the rotational speed of the drum 40 1s not reduced
to 100 to 110 RPM (RPM 1). Accordingly, after the third
spin-drying RPM maintenance step S2535 of the third pre-
liminary drying step S250 1s completed, the drum 40 1s not
decelerated, but 1s accelerated as 1t enters the main spin-
drying acceleration step S271.

In the main spin-drying RPM maintenance step S273, the
controller 100 controls the drive unit 50 to accelerate the
drum 40 from about 350 to 400 RPM (RPM 3) to a main
spin-drying RPM of about 1000 to 1200 RPM (RPM 4). In
addition, the main spin-drying RPM maintenance step S273
1s the same as the second acceleration step S233 and the
third acceleration step S253 1n that the eccentricity sensing,
unit 83 measures the degree of eccentricity of the drum 40
and then the fabric dispersion step S100 1s repeated when the
measured degree ol eccentricity exceeds the reference
eccentricity degree.

In the main spin-drying RPM maintenance step S273, the
controller 100 controls the drive unit 30 to rotate the drum
40 at a constant RPM. The main spin-drying RPM mainte-
nance step S273 1s performed when the degree of eccen-
tricity measured 1n the main spin-drying acceleration step
S271 does not exceed the reference allowable value. As 1n
the second spin-drying RPM maintenance step S233 and the
third spin-drying RPM maintenance step S255, the execu-
tion time for which the main spin-drying RPM maintenance
step S273 15 performed may be adjusted according to the
fourth spin-drying degree indicating the degree of dewater-
ing of the fabrics occurring 1n the fabric dispersion step S100
or the like repeated several times.

The fourth spin-drying degree 1s set after initiation of the
main spin-drying step S270, and indicates a degree to which
the laundry 1s spin-dried from the time at which the degree
of eccentricity exceeds the reference eccentricity degree for
the first time to an mitiation time of the main spin-drying
RPM maintenance step S273. The time at which the degree
ol eccentricity exceeds the reference eccentricity degree for
the first time 1s approximately after the initiation of the main
spin-drying step S270, and may be regarded as an imitiation
time of re-execution of the fabric dispersion step S100 due
to the degree of eccentricity exceeding the reference eccen-
tricity degree
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In an example, the fourth spin-drying degree indicates the
degree to which the laundry 1s spin-dried after the mitiation
of the main spin-drying step S270, and may be set by at least
one of the number of times the fabric dispersion step S100
1s re-executed after the imitiation of the main spin-drying
step S270, and an average RPM of the drum 1n a period from
the time at which the degree of eccentricity exceeds the
reference eccentricity degree for the first time to the time at
which the main spin-drying RPM maintenance step S273 1s
reached.

In another example, the fourth spin-drying degree may be
set by at least one of a rotation time and an average RPM of
the drum from the time at which the degree of eccentricity
exceeds the reference eccentricity degree for the first time to
the time at which the main spin-drying RPM 1is reached.

The method of specifically setting the fourth spin-drying
degree 1s the same as the method of setting the first spin-
drying degree, and thus the description thereof 1s omitted.

Accordingly, the execution time for which the main
spin-drying RPM maintenance step S273 1s performed may
be adjusted 1n consideration of dewatering of the fabrics
between the end of the third preliminary drying step S2350
and the start of the main spin-drying RPM maintenance step
S273.

In the main spin-drying acceleration step S271, the slope
may be adjusted to secure the execution time for which the
main spin-drying RPM maintenance step S273 1s performed.
In other words, the time required for the drum 40 to
accelerate from approximately 350 to 400 RPM (RPM 3) to
the main spin-drying RPM of approximately 1000 to 1200
RPM (RPM 4). The execution time of the main spin-drying
RPM maintenance step S273 may be secured to a certain
level or more because the water 1s mostly removed from the
tabrics as the drum 40 rotates at the highest rotational speed
in the main spin-drying RPM maintenance step S273.

Therefore, 11 the time of entry 1nto the main spin-drying
step S270 measured according to several times of repetition
of the fabric dispersion step S100 1s later than a preset entry
time, the drum 40 1s rotated faster 1n the main spin-drying
acceleration step S271 to shorten the execution time of the
main spin-drying acceleration step S271 as much as possible
so as to promptly enter the main spin-drying RPM mainte-
nance step S273.

In another example, the main spin-drying acceleration
step S271 may be set such that the execution time of the
main spin-drying acceleration step S271 1s shortened as
much as possible even by the fourth spin-drying degree.

While the present invention has been particularly shown
and described with reference to exemplary embodiments and
the accompanying drawings thereof, it 1s to be understood
that the imvention 1s not limited to the disclosed exemplary
embodiments and the drawings. It will be apparent to those
skilled 1n the art that various modifications and variations
can be made in the present invention without departing from
the spirit or scope of the invention. Thus, 1t 1s mntended that
the present invention cover the modifications and variations
of this invention provided they come within the scope of the
appended claims and their equivalents.

What 1s claimed 1is:
1. A method for controlling a spin-drying operation of a
washing apparatus, the method comprising:
a Tabric dispersion step of dispersing laundry in a drum by
accelerating the drum to a first RPM; and
a main spin-drying step of rotating the drum at a main-
spin-drying RPM such that the laundry 1s finally spin-

dried;
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a preliminary spin-drying step performed before the main
spin-drying step, wherein the preliminary spin-drying
step comprises:
an eccentricity sensing step of sensing a degree of
eccentricity of the drum rotating at the first RPM;

an acceleration step of accelerating the drum to a
preliminary spin-drying RPM when the degree of
eccentricity 1s lower than or equal to a reference
eccentricity degree; and

a spin-drying RPM maintenance step of performing
spin-drying by rotating the drum at the preliminary
spin-drying RPM during a rotation time,

wherein the fabric dispersion step 1s re-executed if the
degree of eccentricity exceeds the reference eccentric-
ity degree, and

wherein the rotation time 1s adjusted according to a
spin-drying degree indicative of a dewatered degree of
the laundry.

2. The method according to claim 1, wherein the spin-
drying degree 1s set based on at least one of the number of
times the fabric dispersion step 1s re-executed and an aver-
age RPM of the drum between an exceeding time at which
the degree of eccentricity exceeds the reference eccentricity
and a time at which the spin-drying RPM reaches the
preliminary spin-drying RPM.

3. The method according to claim 2, wherein the prelimi-
nary spin-drying step comprises:

a preceding preliminary spin-drying step of rotating the
drum at a preceding-preliminary-drying RPM {for a
rotation first time; and

a following preliminary spin-drying step of rotating the
drum at a following-preliminary-drying RPM aftter the
preceding preliminary spin-drying step.

4. The method according to claim 3, wherein the spin-

drying degree comprises:

a first spin-drying degree set before a time at which the
preceding-preliminary-drying RPM 1s reached; and
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a second spin-drying degree set before a time at which the
following-preliminary-drying RPM 1is reached after the
first spin-drying degree 1s set,

wherein a rotation time for which the drum rotates at the
following-preliminary-drying RPM 1n the following
preliminary spin-drying step i1s adjusted according to
the first and second spin-drying degrees.

5. The method according to claim 4, wherein a rotation
time for which the drum rotates at the preceding-prelimi-
nary-drying RPM 1n the preceding preliminary spin-drying
step 1s fixed.

6. The method according to claim 4, wherein the follow-
ing-preliminary-drying RPM 1s set to be higher than the
preceding-preliminary-drying RPM.

7. The method according to claim 1, wherein the spin-
drying degree 1s set based on at least one of a rotation time
and an average RPM of the drum between an exceeding time
at which the degree of eccentricity exceeds the reference
eccentricity and a time at which the spin-drying RPM
reaches the preliminary spin-drying RPM.

8. The method according to claim 1, wherein the main
spin-drying step comprises:

a main-spin-drying acceleration step of accelerating the

drum to the main-spin-drying RPM; and

a main-spin-drying maintenance step of rotating the drum
at the main-spin-drying RPM after the main-spin-dry-
ing acceleration step.

9. The method according to claim 8, wherein an accel-
eration of the drum in the main-spin-drying acceleration step
1s adjusted by the spin-drying degree.

10. The method according to claim 8, wherein a time of
entry into the main-spin-drying acceleration step 1s deter-
mined 1n the main spin-drying step,

wherein, when the time of entry 1s later than a preset entry
time, an acceleration of the drum in the main-spin-
drying acceleration step 1s increased.
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